Preferential binding of tumor suppressor p53 to positively or negatively supercoiled DNA involves the C-terminal domain.
The C-terminal domain of the tumor suppressor protein p53 is the site of non-specific DNA binding. Purified p53 produced from baculovirus-infected insect cells binds preferentially to supercoiled DNA, forming bands with lower electrophoretic mobility. This non-covalent binding does not change the linking number of the DNA. An anti-p53 antibody targeting the C-terminal domain partially competes with supercoiled DNA in binding to p53, while antibodies targeted to the N terminus of p53 supershift the complex bands. A synthetic peptide corresponding to amino acid residues 319-393 of human p53 also displays preferential binding to supercoiled DNA, while a mutant peptide, which is unable to form tetramers, is inactive. The center of the equilibrium distribution of topoisomers formed by relaxation with topoisomerase I is not shifted in the presence of p53 although the distribution is broadened. The preferential binding of p53 is exhibited toward both positively and negatively supercoiled DNA. These observations are consistent with a model in which p53 binds to right-handed or left-handed strand crossings.